Embryology
In normal embryologic development, the lymphatic system develops at about the fifth week of gestation. There are six lymphatic sacs: two are located lateral to the jugular veins, two are near the iliac vessels, one is retroperitoneal, and the final area is the cisterna chyli. The two jugular sacs are linked with the cisterna chyli by the thoracic ducts at approximately day 40 (conceptual age). 3 Failure of the thoracic ducts to communicate with the jugular sacs and cisterna chyli results in CHC. 4 
Etiology
The etiology of cystic hygroma is unclear. Although many theories have been postulated, the most common is that CHC occurs due to the failure of the jugular lymphatic sacs to drain into the internal jugular vein. This causes the internal jugular sac to dilate, leading to obstruction and hydrops fetalis. 5 Interestingly, there have been some cases in which the hygroma has regressed, leaving behind a webbed neck. 6 This regression is thought to occur when an incomplete obstruction is resolved or an alternate drainage route is established. It is also suggested that hygromas may be attributed to an autosomal recessive gene. 7, 8 In those occurrences of CHC manifestation in adults, underlying causes, including infection, trauma, and hormonal stimuli, have been suggested. 4 
Pathophysiology
A cystic hygroma is a neck mass that typically presents as an unexpected finding from the second-trimester sonogram. However, when found, necessary precautions must be taken to rule out other conditions that may mimic CHC. If the fetus is lying adjacent to the amniotic membrane, it may give the appearance of a CHC. In this case, the sonographer must observe the fetal movement away from the membrane to ascertain that they are two separate structures. CHC can be viewed sonographically in the later part of the first trimester. Care must be taken, though, not to confuse CHC for a structure called the pseudomembrane or nuchal translucency that occurs on the back of the fetus's neck. This "pseudomembrane" is actually sonolucent-or hypoechoic-appearing embryonic skin along the back of the neck. 9 Another potential pitfall is the appearance of a portion of umbilical cord along the back of the neck. 5 Even amniotic fluid can resemble a hygroma in certain conditions. Particularly in the case of a cephalic-presenting fetus in the later stages of pregnancy, care should be taken not to mistake a small pocket of fluid between the amniotic membrane and the back of the head for CHC. Other conditions closely resembling CHC include cystic teratoma, cervical meningocele, edema, occipital cephalocele, neck tumors, goiter, and hemangiomas. 7, 10, 11 CHC may occur in isolation but is often associated with other anomalies. 10 Anomalies that are commonly associated with cystic hygroma include cardiac defects, diaphragmatic hernia, and skeletal dysplasias. 3 CHC has a 60% to 80% association with chromosomal anomaly, the most common being Turner's syndrome. 7, 12 Other findings include Noonan syndrome, Roberts syndrome, trisomy 21, trisomy 22, trisomy 18, and Meckel syndrome. 5, 11 One study of karyotype analysis of fetal CHC indicated that 45% to 50% had monosomy X; 10% to 15% had trisomy 21, 18, or 13; and 10% to 15% had a normal 46, XX karyotype, whereas 5% to 10% had a normal XY karyotype. 5 The appearance of CHC may also vary in size and structure. The typical appearance is a bilateral hypoechoic cystic structure in the posterior nuchal area separated by a thick midline structure consistent with the nuchal ligament. These cystic compartments of fluid may have multiple fine linear septatations. Some hygromas can be larger than the fetal head. Research indicates that the presence or absence of septations is related to the fetal outcome. 13 In a five-year study of early second-trimester sonographic findings, Bronshtein et al. reported a much better prognosis for the fetus having a nonseptated hygroma that regressed by the 16th week. The theory behind the regression is that the increased accumulation of lymph substance creates sufficient pressure to overcome the obstruction. [14] [15] [16] Resolution of the obstruction is most likely to occur with a smaller size CHC in the euploid fetus. The incidence rate of concurrent anomalies with nonseptated hygroma is low. When detected, these anomalies are primarily of cardiac and renal origin. On the other hand, septated CHC is often associated with other anomalies. 15, 16 With complete obstruction of the lymph channels, the increasing volume of lymph fluid accumulates in the subcutaneous neck tissue, causing the sonographic visualization of septations (see Figures  1-3) . 14, 15 As this mass effect extends to the level of the ascending aorta, flow-related cardiac defects are possible. The protein-rich properties of the lymph fluid can cause fetal hypoproteinemia, leading to fetal edema and eventual nonimmune hydrops fetalis. 16, 17 Cystic hygroma, along with hydrops fetalis, will result in a nearly 100% mortality rate. 1 Large septated hygromas rarely resolve spontaneously. 5, 18 In those instances when a septated CHC resolves in utero, the fetus is likely to present at birth with a webbed neck appearance (pterygium colli), a hallmark finding associated with Turner syndrome. 6, 19 Prevalence Determining the prevalence of CHC has been difficult because a large number may have been missed as a result of therapeutic abortions and miscarriages. It is estimated that the number of occurrences in the United States is about 1 in every 200 aborted fetuses measuring at least a 30mm crown rump length. The incidence of CHC presenting in fetuses that are carried to term is reported to be 1:6000. 1 Another study estimates the prevalence of CHC as 1:12,000 births, with 65% presenting at birth and 80% presenting by the child's second year. 6 Although most instances of cystic hygroma occur in utero, there have been cases of adults acquiring cystic hygromas. One such reported incident involved a tactical aviator in his 30s having no prior history of cervical cystic structures or deformities and no history of any type of trauma or infection. The aviator reported that the structure had been growing for a week but did not complain of any pain, discomfort, or other problems associated with the growing mass. The main complaint was that, due to the position of the mass under the left mandible and the increasing size, he was unable to wear his oxygen mask correctly and was unable to rotate his neck to the left properly. A physical examination revealed the mass to be 5 to 7 cm, soft, and nontender. The aviator's physician decided to observe the structure for one week without any treatment, followed by two weeks of treatment with antibiotics. The swelling did not lessen but grew worse over the three-week period. The next course of action was a computed tomography (CT) scan with contrast of the area, which revealed a low-attenuation submandibular accumulation and an enlarged submandibular lymph node. Subsequent aspiration of the cystic structure revealed the fluid cultures to be negative and led to a suspected diagnosis of cystic hygroma. The patient underwent surgical excision of the mass. The pathologic report described the mass as complex lymphatic spaces lined by singlelayer epithelial tissue consistent with cystic hygroma. There was no histologic evidence of malignancy. Post-op recovery was noneventful with no signs of recurrence. The proposed catalyst to this spontaneous CHC was repetitive microtrauma perpetuated by multiple negative and positive G pulls during tactical maneuvers, creating pressure of the helmet and chin strap over this area during the previous two weeks. 2 A second reported case involved a 26-year-old postpartum woman presenting with a left neck mass. She reported the mass appeared to be increasing in size since giving birth two months earlier. She also indicated that a similar mass had developed in the same location of the neck after delivery of a previous pregnancy one year earlier. Magnetic resonance imaging (MRI) of the current mass demonstrated an 18 × 10-cm anechoic structure, extending from the tail of the parotid gland to the clavicle. After surgical excision of the structure, all the physical and pathological characteristics were consistent with a diagnosis of cystic hygroma. In this case, a change of hormonal status involving both pregnancies was a suggested cause. 4 
Diagnostic Imaging
Although CT and MRI can be used to visualize a cystic hygroma, sonography is the preferred diagnostic tool. CT is not commonly used because of the ionizing radiation, especially in relation to fetal examination. MRI would also be a good choice to optimally demonstrate the anatomical detail. The main obstacle with MRI technology is cost and the inability to obtain real-time imaging of the fetus. 1 Careful evaluation of the fetal anatomy while performing a routine OB sonogram can provide essential information to help determine if the cystic structure may be a cystic hygroma. Information such as location, sonographic characteristics, and associated findings must be documented accurately. Cystic hygromas are anechoic structures typically located on the back of the neck, or they can be bilobed and extend off both sides of the neck. In rare instances, CHC has been documented in the anterior neck region. It is important to document whether these structures also have septations within them. The presence of septations should not be confused with the midline nuchal ligament commonly dividing the hygroma. CHC is more easily identified on transverse views of the nuchal area, whereas sagittal views are generally able to better demonstrate fetal edema. Finally, some sonographic findings that are able to show the structure as a cystic hygroma rather than another craniocervical mass are as follows: (1) skull and spine are intact, (2) cyst is separated by septa, (3) intracranial contents are normal, (4) a dense midline septation is seen, and (5) no solid components are seen inside the mass. 10 The use of video-clip storage may also prove advantageous to better demonstrate the CHC structure in its entirety.
Conclusion
When performing a routine OB sonography examination, one should always carefully evaluate the fetal neck region. When a possible abnormality in the cervical region is observed, CHC, although not a common finding, must be considered. It is the sonographer's responsibility to obtain any additional views deemed necessary to provide adequate information for the interpreting physician. Familiarity with CHC and commonly associated findings are key to providing this important information. Last, one must not assume that CHC is encountered only on fetal sonograms. Occurrence, especially up to age two and even in the adult, has been documented and should be a consideration in the presence of a cystic mass in the nuchal region.
